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Abstract 
The investigation takes the configuration status of science and technology resource in the coal industry of 
Heilongjiang province as study object, and through data collection, questionnaire, interview and other 
methods, investigates the fund investment, human resource input, and output including patents, papers, 
technology achievement awards, mortality rate  of million tons of science and technology research in coal 
industry of Heilongjiang province. On the basic of comparative and analysis these data, the investigation 
finds the configuration of technology resources in the coal industry of Heilongjiang province is 
unreasonable.  Then the investigation put forward  proposals that Heilongjiang province should increase 
the input to science and technology research in coal industry, and should optimize the configuration 
structure of science and technology resources. 
Keywords: configuration of resource; coal industry; input of science and technology 
1. Introduction 
Heilongjiang province is one of the largest coal output provinces in China and coal has always been 
the pillar industry in Heilongjiang province. But from the current situation, extensive management  is still 
a notable character of Heilongjiang coal industry. The coal industry is a technical strong industry, but the 
contribution rate of science and technology advance of coal industry in Heilongjiang province is only 
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about 30%. It  is one factor of coal safety accidents. Right configuration is a key  factor to improve the 
contribution rate of science and technology advance. In this investigation, the range of the coal industry is 
defined including the enterprises occupying coal min ing, processing and servicing, the scientific research 
institutions and universities . The configuration of science and technology resources comprises two 
aspects: input and output. Science and technology input includes financial resources input and human 
resource input. Science and technology output level is judged by the number of published papers , 
achievement rewards, patents, and death rate per million ton. 
2. Investigation methods 
Questionnaire, interview and literature  are adopted in this investigation. First, the investigators consult 
and analysis a lot of almanacs, industry analysis reports, academic papers, and then interview six large-
scale coal producers, three coal institutions for scientific research and three colleges in coal industry of 
Heilongjiang province. For contrast, tens of questionnaires are sent to several other industry units in 
Heilongjiang and coal industry enterprises in other provinces.  Investigators collect and sort out the data 
and descript the configuration status of science and technology resource in the coal industry of 
Heilongjiang province form two aspects that input and output, then take the conclusion and proposal. 
3. Results 
3.1. the technology resource inputs status in coal industry of Heilongjiang province 
3.1.1 Financial resources input status 
The science and technology financial input in  Heilongjiang coal industry main ly derived form the 
science and technology research and development(R&D) investment of coal enterprises and scientific 
research outlays of coal colleges and research institutions. The two together, we call it science and 
technology funds of coal industry in Heilongjiang province. From 2007 to 2009[1], the science and 
technology R&D investment of Heilongjiang large-scale coal enterprises presented on a declining trend. 
Compared with 2007, the R&D investment in 2008 decreased by 15.3 percentages, and the number in 
2009 was only slightly improved at 0.6 percentages, as shown in Table.1.  
From nationally, the R&D investment of coal enterprises in Heilongjiang coal industry was lower 
respectively than that of all the provinces in average in China. In 2009, the R&D funds of Heilongjiang 
coal enterprises was 132.60 million Yuan, it was only 16.8 percent of all the provinces in average in 
China, which was 790.01 million Yuan. 
Table 1ˊ  The science and technology R&D investment of coal enterprises in provinces of China in 2007-2009 
 (unit: RMB million Yuan) 
district  2007 2008 2009 
+HLORQJMLDQJ   
all provinces in average in china   
Data sources: ǉAnalysis report for first  100 coal enterprise of China   2007-2009Ǌ 
The scientific research outlays of coal colleges and research institutions remained stable in  recent years, 
and it had a substantial increase compared with the years before 2005. This showed that the coal industry 
universities and institutes  in Heilongjiang province gradually increased the scientific research outlays in 
recent years, as shown as in Table.2. 
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Table 2. the scientific research outlays of the coal industry universities and institutes in Heilongjiang province 
˄unit: RMB thousand Yuan˅ 
year 2003 2004 2005 2006 2007 2008 
total  scientific research outlays 10930 10490 10470 14960 15040 17160 
per capita scientific research outlays of 
scientific research personnel 13.7 11.7 10.4 13.6 12.7 13.8 
Data sources: Industry interior statistical data 
As shown in Tab le.2, per capita scientific research outlays  of scientific research personnel in  coal 
colleges and research institutions in Heilongjiang province had declined from 13.7 thousand Yuan in 
2003 to  1.04 thousand Yuan in 2005. But after 2006, it increased and in 2008, it recovered to the level of 
2003, 13.8 thousand Yuan. 
    In the overall science and technology funds  of coal industry in Heilongjiang province, the scientific 
research outlays of coal universities and research institutions only took a very small proportion. In 2007, 
for instance, the overall science and technology funds  of coal industry in Heilongjiang province  was 
170.59 million Yuan, the scientific research outlays  of coal universities and research institutions only take 
8.81 percent of it . Th is ratio  was far below the average level of all industries in Heilongjiang province 
which was 22 percent. It was visible that in Heilongjiang coal industry, the fund used in basic research 
was only occupy a small ratio in the overall science and technology funds .  
3.1.2 Human  resources input status 
As shown in Table 3, in 2008, the R&D personnel occupy 13.45 percent of science and technology 
activities personnel. This ratio was far below the average level of all industries in Heilongjiang province 
which was 40 percent. 
Table .3. Technology activities personnel in Heilongjiang coal industry in 2008                                                            (unit: person) 
the total 
number of  
employees 
the number of 
science and 
technology 
activities personnel 
science and technology 
activities personnel occupies 
proportion of the total 
number of employees (%) 
the number 
of R&D 
personnel 
R&D personnel occupies the 
proportion of science and 
technology activities personnel
(%) 
R&D personnel 
occupies proportion of 
the total number of 
employees (%) 
263047 10033 3.81 1349 13.45 0.51 
Data sources: Industry interior statistical data 
In science and technology activities personnel of Heilongjiang coal industry, the personnel with senior 
technical position were 1993, accounting for 19.9 percent of the total. In science and technology activities 
personnel, people who had doctor degree were 61, master degree 814, bachelor degree 2586, and college 
degree or below were  6572 [2]. It was visible  that in  Heilongjiang province coal industry, the educational 
structure of science and technology activities personnel is not high. 
3.2. the technology resource outputs status in coal industry of Heilongjiang province 
3.2.1 Patents 
As shown in Tab le.4, in  recent years, patents that Heilongjiang coal industry received has not got 
obvious growth. In 2007, it was 16 items and 18 items in 2008. In these patents, only 7 items came from 
coal enterprises, the others were all came from coal universities and research institutions.   
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Table 4.  patents Heilongjiang coal industry received                                                                                                      ˄unit : item˅ 
year 
coal universities and research institutions coal enterprises 
inventive 
patents 
utility model 
patents 
total 
inventive 
patents 
utility model 
patent s 
total 
2007 3 12 15  1 1 
2008 5 7 12 1 5 6 
Data sources: Industry interior statistical data 
In these two years, the patents authorized were main ly utility model patents , accounting for about 74%, 
the inventive patents that can best embody the innovation ability were only account for 26%. This stated, 
in general, that Heilongjiang coal industry was weak in independent technological development ability. In 
the nine inventive patents received in 2007-2008, only one item came from coal enterprises, it states that 
the independent innovation ability of coal enterprises was weak, and there was still a long way  for the 
coal enterprises to take the role as main players of independent innovation. 
3.2.2 Papers 
Since 2004, the number of published scientific papers  that came from Heilongjiang coal industry 
appeared to be the characteristics of low early and high after, and had  apparent growth in after 2006, as 
shown in Fig.1. It was worth noting, beginning in 2006, China's  coal prices began to rise quickly.  
 
 
 
 
 
 
 
 
 
 Fig.1.  the published scientific papers of Heilongjiang coal                  )LJGHDWKUDWHSHUPLOOLRQWRQRI+HLORQJMLDQJ
category proportion                                                                                    FRDOLQGXVWU\ 
Form 2004 to 2009, the published scientific papers  came from coal enterprise had no significant growth, 
but that came from coal universities and institutes in 2007-2009 showed the continuous growth, see 
Table.5. It stated that scientific research ability of coal universities and institutes in Heilongjiang province 
had enhanced obviously, but that of coal enterprise had not significantly improved. 
Table.5. the source structure of published scientific papers form Heilongjiang coal industry 2004~2009                         (unit: sheet) 
year total number of published scientific papers papers from coal enterprises 
papers from coal universities and 
research institutions 
2004 1312 603 709 
2005 1042 441 601 
2006 975 378 579 
2007 1392 569 823 
2008 1706 573 1133 
2009 2036 709 1327 
Data sources: China journal net http://epub.cnki.net  
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3.2.3 Scientific and technological awards 
From 2004 to 2008, Heilongjiang coal industry through various technological activities, made some 
achievements in scientific research, but the number of scientific and technological awards  had no growing 
trend, see Table.6.  
Table 6. the distribution of scientific and technological awards of Heilongjiang coal industry                                          (unit: item) 
year 2004 2005 2006 2007 2008 total  
total 3    7 6 6 7 29 
state-lever 1  2   3 
province-lever 2 7 4 6 7 26 
Note: awards listed in the table only include the natural science and technology awards, not including humanities and social science 
awards.  Data sources: China coal industry nets http://www.chinacoal.org.cn  
Take a look from the grades of awards, near five years, only three achievements gained state-level 
awards, occupying the proportion of the total awards for 10.34%. The level of awards was on the low side 
in general. 
3.2.4 Death rate per million ton 
The death rate per million ton in Heilongjiang coal industry raised then fell in recent years [3], as 
shown in Fig.2. It had declined in 2007 and 2008, but had a great growth in 2009, as high as 2.2, well 
above the national average level. It reflected that there still serious problems and loopholes  in coal mine 
safety management in Heilongjiang province. 
4. Conclusion 
From the structure of funding sources, the science and technology financial input in Heilongjiang coal 
industry mainly derived form the self-raised science and technology R&D investment of large-scale coal 
enterprises. Government inputted remains a small proportion of the whole science and technology funds 
of coal industry. In Heilongjiang coal industry, the indexes that the science and science and technology 
activities personnel occupy industry practitioners’ proportion and the R&D personnel occupy technology 
activities personnel proportion were all on the low side. The personnel who had high school records in the 
scientific and technological personnel were scarce. This situation should be called attention. 
On the whole, the technology outputs of Heilongjiang coal industry, including patents, papers and 
scientific and technological awards, were relat ively few compared with other industries of Heilongjiang 
province. The outputs of R&D investment of coal enterprises were relat ively few and the death rate per 
million ton continued uptrend. It stated that the efficiency of the input-output of science and technology 
was not high.  
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